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Introduction

A substantial proportion of primary care patients are long-
term users of antidepressant medication. Antidepressants
are often started when patients have episodes of mild to
moderate depression or mixed anxiety and depression. After a
prolonged course of 2 years many patients may be ready to stop
antidepressants but data shows that large numbers struggle to
stop. The continuation of antidepressants long term leaves users
prone to adverse effects and interactions with other medication
especially in the elderly. There is limited research in the longer
term use of antidepressants and in interventions to help users to
stop. In an analysis of routine data from 78 urban general practices
in Scotland, 8.6% (33,312/388,656) of all registered patients were
prescribed an antidepressant, and 47.1% of these were defined as
long-term users of >= 2 years [1]. In a recent audit of records in
one practice in Peterborough, Cambridgeshire, UK 10% of patients
had been using antidepressants for more than 12 months. Many of
these long-term users may no longer obtain any benefits from the
medication and may experience harmful consequences associated
with long-term use; continued use of medication that is no longer
needed is also an unnecessary cost to health services Current UK
guidance recommends that patients are gradually ‘weaned off’
medication under supervision of their GP [2-6]. However the best
ways of weaning off has not been formally specified in terms of the
schedule and how patients should be supported in ways that could
be widely used in primary care. Until recently there was limited
acceptance by psychiatrists that patients may find it very difficult to
stop antidepressants due to the severity of withdrawal symptoms
[7,8].
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Why we Need More Research into How Patients
Can Be Supported in Stopping Antidepressants

It is well established that there is the large number of long-
term users of antidepressants (8-10% of all adult patients) and
de-prescribing interventions are not well described or studied. It
is common to note that the pharmaceutical industry undertakes
extensive research into starting medications but then rarely
undertakes similar research in how drugs can be stopped especially
in primary care. The original research into starting medication is
usually carried out in hospital and outpatient settings but especially
in health systems such as the UK the prescribing and monitoring of
antidepressants is carried out by general practitoners. We are aware
of only one trial of a de-prescribing intervention for potentially
inappropriate or unnecessary long-term use of antidepressants in
primary care [9-13]; this Dutch study had disappointing findings.
However, there is suggestive evidence that using a cognitive training
app as part of a structured de-prescribing intervention may help
patients to discontinue antidepressant use.

Review of Existing Evidence of Discontinuing
Antidepressants

Current NICE guidance [14] states: 11.8.7.2 Advise people with
depression who are taking antidepressants that discontinuation
symptoms may occur on stopping, missing doses or, occasionally,
on reducing the dose of the drug. Explain that symptoms are
usually mild and self-limiting over about 1 week, but can be severe,
particularly if the drug is stopped abruptly. 11.8.7.3 When stopping
an antidepressant, gradually reduce the dose, normally over a
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4-week period, although some people may require longer periods,
particularly with drugs with a shorter half-life (such as paroxetine
and venlafaxine). This is not required with fluoxetine because of
its long half-life: 11.8.7.4 Inform the person that they should seek
advice from their practitioner.

Ifthey experience significant discontinuation symptoms.
If discontinuation symptoms occur:

a)  Monitor symptoms and reassure the person if symptoms
are mild.

b) Consider reintroducing the original antidepressant at
the dose that was effective (or another antidepressant with a
longer half-life from the same class) if symptoms are severe,
and reduce the dose gradually while monitoring symptoms.

The supporting evidence for these recommendations is
presented in the guideline [15]. Based on these recommendations,
we propose a need for research to formally specify the schedule and
content of an intervention that could be widely applied in primary
care. The remainder of this section reviews the evidence supporting
the use of a cognitive training app as part of a de-prescribing
intervention for long-term antidepressant users. Cognitive deficits
are major components of psychiatric disorders, and a principal
mediator of psychosocial impairment, with negative impact on
quality of life, social and work interactions and performance.
Cognitive impairment represents a core feature of depression that
cannot be considered an epiphenomenon that is entirely secondary
to symptoms of low mood and that may be a valuable target for
interventions. Among the components of cognitive impairment,
Executive Function has the greater impact and the greatest role
in linking Major Depression Disorder (MDD) and psychosocial
dysfunction, followed by Working Memory, Attention and
Processing Speed. Key deficits in Executive function and Attention
persist when the depressive symptoms have remitted [16-18].

Impaired cognitive functioning has been linked with poor
response to antidepressant treatment [19,20]. However, the
potential clinical relevance of cognitive deficits in depression
also depends upon their impact on psychosocial functioning.
Impaired psychosocial functioning is a core feature of depression.
It persists in up to 60% of individuals with depression even after
mood symptoms of depression have remitted, indicating that
severity of depressive symptoms cannot fully account for impaired
functional ability. One possible explanation is that persisting
cognitive impairments may contribute to poor quality of life and
psychosocial functioning in patients whose depressive symptoms
have remitted. In support of this, psychosocial functioning has
been shown to be associated with performance on measures
of attention, executive function, paired associates learning and
visuo-spatial ability in depression. Importantly, the association
between cognitive deficits and poor psychosocial functioning has
been shown to remain significant even when considering residual,
subclinical depressive symptoms [19]. Remediation of cognitive
impairment and alleviation of depressive symptoms may both
be involved in improving psychosocial functioning in depression.
Cognitive impairment in depression is clinically relevant and may
be a valuable target for intervention [11].

Based on this evidence, interventions targeting the
improvement of cognitive functioning in patients with
prolonged used of antidepressants:

a) Address cognitive deficits responsible for psychosocial
dysfunction which may persist after the mood symptoms have
remitted.

b) Build psychological resilience towards a relapse of
symptoms.

c) Be a valid additional or alternative intervention during
the tapering period.

Research shows that cognitive remediation programmes
are effective in improving cognition and global functioning in
psychiatric patients [20,21]. The MyCognition app which was
designed by experts in neuropsychology and serious gaming and
has been validated through five years of research with over 18,000
user cases. We believe this could be used to support deprescribing
antidepressants along with other supportive techniques and
therapies.

MyCognition is unique in combining cognitive
assessment (MyCQ) and a cognitive training game
(‘AquaSnap’) to automatically provide the user with
an individual training regimen personalised on their
cognitive assessment scores:

a) The MyCQ cognitive assessment consists of 5 subtests that
measure five domains of cognition (processing speed, attention,
memory, working memory and executive function) within 15
minutes. Preliminary results on its validity are positive ([22];
see Table 1 in the Appendix).

b) AquaSnap is a high definition interactive platform game
which aims to offer personalised training of the cognitive
domains of processing speed, attention, episodic memory,
working memory and executive functioning.

Table 1: MyCQ tests with relative cognitive domains and paper-
and-pencil equivalents.

Principal Cognitive Paper and Pencil

Mycq Test Domain Measured Equivalent
Simple reaction time Processing speed Don(éigség})’pe A
Choice reaction time Attention Don(éigzg})’pe B

2-Back Working memory Kirchntzié\IS-g;\ck test

Benton Visual
Retention Test (1945)

Visual recognition

Episodic memory
memory

Trail Making Test

Executive function (1944)

Trail Making B

Algorithms set to individuals MyCQ scores drive training loops
which improve each domain. In the game, users explore the ocean
and complete missions. While diving the player takes photographs
of fish. Taking the best photographs and completing missions will
give the player experience and coins, which can be used to discover
new diving areas where players can encounter more unique fish.
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To train each cognitive domain, loops were developed to represent
different ways to photograph fish. Some loops train more than one
domain. A series of loops are combined into an underwater dive.
The game gets more difficult as the player proceeds further into
the ocean and unlocks new areas. (Table 2) in the Appendix shows
an overview of the tasks and cognitive domains. A randomised
controlled trial conducted at the Academic Medical Centre (AMC),
Amsterdam, and involving 87 mixed psychiatric patients (including
Depression, Schizophrenia and Obsessive-Compulsive Disorder)
reported a positive dose response to AquaSnap, with significant
improvements in global cognition and working memory and trends
for improved global cognition and executive functioning among
patients who spent longer playing the game (Domen et al,, under
review). Results of an interim analysis are published at [6,8,20,1,8].
Cognitive remediation in psychiatric patients with an online
cognitive game and assessment tool.

Table 2: Specific training tasks and corresponding cognitive
domains of AquaSnap.

AquaSnap Task Description Cognitive Domain

Plot a path to the dive
flag and avoid the
other boats

Dive Planner Executive function

Remember the
position of the

Memory shot glowing fish in the Working memory
loop
Quick shot Snap the fish as soon | Processing speed and

as you see it attention

Snap the fish as soon
as you see it, but be
careful not to snap the
shocking flash

Attention and
executive function
(inhibition)

Careful quick shot

Attention and
processing speed

Snap the group of fish

Group shot all together

Remember which fish
are glowing after they
change position

Fish tracker Working memory

Remember which fish
you have seen at the
end of the dive

Oceanic survey Episodic memory

Achieve the goals
proposed by the daily
missions and try to
discover new areas on
the ocean map

Executive functioning
(planning and
organising)

Missions and map
exploration

The MyCognition app is approved by ORCHA, the world’s
leading health app evaluation and advisor organisation [https://
appfinder.orcha.co.uk/review/137131/], and it 1is currently
the only app listed in the ‘Mental Health’ section of the NHS
Digital App library targeting cognitive functioning, providing an
alternative to standard approaches [https://www.nhs.uk/apps-
library/mycognition-home/]. MyCognition is regulated by the
MHRA (Medicine and Healthcare products Regulatory Agency)
and CE marked as a Class 1A medical device. In an independent
review undertaken for the Bill and Melinda Gates Foundation, the
following comparison report was received: “Why they’re unique:
The rigor in My Cognition’s combined assessment-intervention

approach is a true differentiator in the field. While we’ve seen a
few other products that try to do both, MyCognition is the most
comprehensive. Further, their approach to engage users in training
through a gamified approach offers a sticky solution to addressing
areas with the highest potential for growth. Given the choice, most
of us would rather capitalize on our own existing strengths but
excelling in AquaSnap requires the user to address the domain with
the greatest potential for improvement.” Catherine May, Strategist
at International Futures.

Potential for Research on Deprescribing
Antidepressants with or without Cognitive Training

We believe this evidence supports the possibility of undertaking
research on the feasibility and acceptability of two versions
of an intervention to help primary care patients on long-term
antidepressant use discontinue their medication if they wish to
do so: a structured series of brief consultations with the GP with
and without the offer to use a cognitive training app. The findings
would inform a subsequent full trial of the effectiveness and cost-
effectiveness of one or both interventions Aims of the proposed
research to develop a structured de-prescribing intervention
suitable for primary care into which an existing cognitive
training app could easily be incorporated. to assess the feasibility,
acceptability, cost and potential efficacy of two versions of the
intervention (structured series of brief consultations with the GP
with and without the offer to use a cognitive training app) to assess
the feasibility of conducting a full effectiveness trial with economic
evaluation.

Research questions
a) Are the interventions feasible and acceptable?

b) Is it feasible to conduct a full effectiveness trial with
economic evaluation?

Patient and Public Involvement (PPI)

It is well established that we should patients in the design
of research so we convened a local PPI group, and held an initial
meeting lasting over 2 hours with eight patients on long-term
antidepressants recruited from Wansford surgery, Peterborough,
on 13th June 2019. Jon Scales from the Eastern region Research
Design Service facilitated this meeting and explained the remit and
role of the PPI group, Dr Amrit Takhar outlined the clinical issue
and gave an overview of the research project, and Michael Morgan
Curran from MyCognition explained the App. Patient participants
were very engaged, keen to share their own very varied experiences,
and voiced a number of suggestions. They confirmed that this was
an important topic and supported the idea of a study to develop and
evaluate an intervention to help wean patients off antidepressant
medication. However, they noted that patients who are stable on
current therapy may not be keen to discontinue anti-depressant
medication. The PPI participants are keen to be kept informed
about the development of the project. Most of them expressed
interest in keeping involved through the lifetime of the research
project and are keen to meet again if the proposed research is
developed further.
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They suggested that the MyCognition app could be discussed
in a future meeting and that a 1-year licence could be offered as
a thank you for participation and also as an opportunity to obtain
informal feedback. They also suggested that evening meetings
would be easier for them to take part in and the research team
agreed to try to facilitate this. After the meeting, PPI participants
were emailed a draft of the Plain English Summary and asked for
their comments. Several participants suggested clarifications
which we incorporated in research design being developed If the
proposed research in this paper is developed these PPI participants
will be asked to comment at different stages of the project, including
the development of the interventions, the design of the feasibility
trial, the recruitment documents and procedures, the measures
to be used and the meaning of the findings. We would also ask the
patient group to help with dissemination.

Conclusion

This discussion paper outlines the case for more practical and
pragmatic research on the topic of supporting patients to able to
stop long term antidepressants after one to two years of therapy.
This research needs to take place in primary care settings where
these drugs are commonly prescribed. We have described how
this is a major public health issue where millions of patients are
taking long term antidepressants but are not routinely supported
with evidencebased strategies to help wean off medication. We
also outline the case for using a novel cognition app in supporting
patients if stopping antidepressants. A feasibility study to test this
hypothesis is recommended.
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